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The Perils of Altering Incentive Plans: A Case Study
Introduction
A central theme in the empirical personnel economics is whether incentives "work" in the sense that they increase firm performance (Lazear and Oyer 2007) . The recent literature has studied employee responses to incentives using data from single firms. The evidence covers various incentive plans ranging from piece-rates to company wide performance pay. This line of work generally shows that employees do respond to incentives and that the introduction of incentive pay increases productivity, often measured by quantity of output produced. Other measures of performance, such as profitability are rarely studied.
These studies usually focus on the effects of a change from time wages to incentive pay, often to piece-rates. In practice firms frequently experiment with their incentive plans, for example by changing the rules of the plan. In Finnish industry over 50 per cent of firms change the rules of the incentive plans annually (EK The Confederation of Finnish Industries 2006). Such changes may affect incentive intensity, organizational level of performance measures, among other things. Despite the prevalent modification of the rules of incentive plans, to our knowledge there is only a single study that considers the impact of these modifications on firm performance. Bandiera et al. (2005) show that in fruit-picking piece-rates generate higher productivity than relative incentives. Given that the literature has shown that even the adoption of low-powered incentive plans may lead to large increases in productivity, it is conceivable that changes in incentive plans may affect performance. Moreover, due to the broad diffusion of incentive pay, shifts from time wages to incentive pay are becoming rarer, but changes in incentive plans are frequent.
We analyze a retail chain of 53 establishments where the compensation plan of the sales clerks goes through significant changes. In the beginning of our period of observation the clerks were paid fixed hourly wages. Subsequently, an incentive pay plan based on exceeding a sales target was adopted. Such plans are typical in sales force compensation (Joseph and Kalwani 1998) , but have received little attention with Banker et al. (1996) being an exception. This incentive plan was in place for two years, after which the company made significant changes to it: the intensity of incentives was significantly reduced and the sales targets were increased.
The effect of such weakening of incentives has received little attention. We compare how the same units perform in three pay regimes: time wages, sales incentive plan, and modified sales incentive plan with reduced incentives. We study how these changes in the compensation plan affect performance in terms of sales and profitability.
Prior literature
Recent literature has studied the impact of various incentive plans on performance. Many of the papers have studied the impact of switch from time wages to piece rates. Lazear (2000) finds that a switch to piece-rates increased the output of auto glass installers by 44 per cent, while Shearer (2004) finds that in tree planting productivity gains from piece-rates are 20 per cent compared to time rates. Freeman and Kleiner (2005) also show that productivity in shoemaking is higher when the workers are paid by piece rates. Fewer studies examine the impact on profitability, with Freeman and Kleiner (2005) being a notable exception 1 . They show that 1 Lazear (2000) presents some calculations and arguments that support the claim that profits increased following the introduction of the piece-rate plan. However, he did not analyze this issue in a regression framework. There are also a few older papers studying the impact of profit sharing plans of profitability (FitzRoy and Kraft 1986, Bhargava 1994).
ETLA Keskusteluaiheita -Discussion Papers No 1247 4 although the switch from piece rates to time rates decreased productivity, it decreased labor and materials costs even more, thus leading to increased profitability. Apparently, the workers wasted more materials during the piece-rate regime.
There is also evidence that switching from time rates to other forms of incentive pay increases productivity. Knez and Simester (2001) find that a company wide bonus plan rewarding improvements in on-time performance in Continental Airlines helped the company to increase performance. Banker et al. (1996) study the effect of the introduction of an employee-level bonus plan in a retailing firm, and find that sales increase by about 10 per cent. Lavy (2002) shows that low-powered group incentives for teachers lead to improvements in pupil performance. Bandiera et al. (2007) show that changing managers' pay from time wages to incentive pay increases productivity of their subordinates in a fruit-picking firm.
These studies show that incentive pay in its various forms may have large effects on productivity in different settings. Notably, even low-powered group incentive plans may have substantial effects on performance. Thus, even small changes in incentives may lead to big changes in behavior. Next we describe our case and the incentive plan in more detail.
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The case firm and the incentive plan
Our case is a Finnish firm in the non-food retailing sector. It has 53 retail outlets around Finland, making it one of the largest retail firms in Finland. Each outlet sells similar items, although there is variation in the number of items sold, since the outlets are of different size ranging from floor space of 1757 sq m to 7265 sq m. Each store contains three departments: home, leisure and clothing. Smaller establishments carry a product assortment that is a subset of the product mix offered by larger stores. Each store has a store manager, and three departmental supervisors. The retailer is neither a discount retailer nor can it be considered as a specialized or upscale retailer. Its strategy is to sell rather standard products to a wide range of customers with all items in stock on display, and self-service is the main form of service in many departments. For most employees the main tasks are to receive goods, shelve items, and maintain the appearance of their department.
We observed the firm under three pay regimes. Initially the sales clerks were paid fixed hourly wages based on the national collective agreement in the retail industry. In April 2006 the chain adopted a sales incentive plan. The executive group, consisting of the executive director and sales managers, felt that performance could be enhanced by incentive pay. No store managers belonged to this decision-making group. While the adoption of the plan was decided by the executive group of the chain, the shop steward of the chain was informed of the plan prior to its implementation. The personnel were informed in March 2006. The introduction of incentive pay was a notable change in the human resource policy of the firm. The plan was directed only at the sales clerks, and neither the store manager nor department supervisors participated in it. Other incentive mechanisms such as promotion were not very important for the sales clerks; promotions were very rare.
The sales incentive plan was based on exceeding store level sales target and the plan quarterly, that is performance was compared to the target for a quarter. Both of these features of the plan are very common in sales force incentive plans (Joseph and Kalwani 1998) . In this respect the
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The Perils of Altering Incentive Plans: A Case Study plan differed from the one considered in Banker et al. (1996) , which was based on individual performance. Performance was measured at the store level, although in principle it could be measured at the department level. It was decided that store level measurement would be preferable since department level measures might lead to maximizing the performance of one's own department at the expense of the others.
The rules of the plan were decided annually by the executive group, and cannot be altered during the course of the year. The rules of the plan were changed by the executive group in April 2008. The personnel were informed of the changes in March. In effect, the incentives were weakened. The rationale for weakening the incentives was that the management felt that they were paying the employees too much and hoped that they could maintain the same level of performance while cutting the intensity of incentives. Thus in effect the idea was to increase profits by giving the employees less while expecting them to give the same level of effort as before.
To sum up, in the first regime the sales clerks were paid an hourly wage, in the second regime the sales incentive plan was introduced, and in the third regime the incentive plan was modified. The plan is described in Table 1 . Table 1 The structure of the incentive plan
The plan was stepwise and initially had the following features: 1) the sales target had to be exceeded by at least 1% before any bonuses were paid, 2) the bonus rate increased with performance 3) the bonus payments were capped at 12% (associated with exceeding the sales target by at least 10%). After the change in the plan 1) the sales target had to be exceeded by at least 2% before any bonuses were paid, 2) the bonus rate increased less rapidly, 3) the system was capped at 5% (associated with exceeding the sales target by at least 8%). The plan appears to be quite typical in Finnish retail trade. On average, actual incentive payments are 6 % of earnings in trade, while in the whole service sector the maximum payments are 10 % of earnings (EK The Confederation of Finnish Industries 2006). Sales targets are set in the budgeting process, and thus these targets were used as a management tool even before the adoption of the sales incentive plan. The targets were set for each month, and they differed between stores and between months for each store, since the stores faced different circumstances and business was seasonal. The process of setting the targets is as follows: First the executive group set a sales target for the chain as a whole. Then regional sales managers (six of them) derived sales targets for each store under their supervision. They may consult the store managers, for example to get information on important local developments concerning competition and demand, but ultimately they set the target for each store. The store managers' incentive plan was unchanged during our period of observation, and thus should not influence the target setting process. The store manager then set the targets for each department in his/her store. The targets were set annually for 12 months ahead, and not revised after that. The quarterly targets were simply the quarterly sum of the monthly targets.
The evolution of the sales targets over time is shown in Figure 1 . It depicts the average nominal year on year change in the sales targets over time 2 . It can be seen from the figure that the targets were falling on average until January 2007, that is 6 months after the introduction of the incentive plan. Subsequently, the sales budgets have been steadily increasing. 
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Employee influence on sales
In our store visits, we asked managers and employees how company salespersons could influence sales. One of two broad categories of reasons frequently mentioned by both groups was shelf-management, item display, and the overall appearance of the store. These issues have been also studied in the retail marketing literature. For example, Bitner (1992) discusses the impact of the surroundings, such as overall appearance of the store, on customers (and employees), while item display is considered by Simonson (1999) . Bell and Menquc (2002) and Keaveney (1995) examine the effect of interaction with customers on business performance. Sales are affected by having prices in view for all items, a clean and orderly store, attractive item display, and new goods displayed quickly. To give a concrete example, if items are not shelved in their proper places in the clothing department, customers may be unable to find what they are looking for. The motivation and skills of the employees in organizing and managing products efficiently affects the store's sales.
The other set of reasons concerns interaction with customers. In this chain, employees do not usually initiate such contacts. However, when employees are in the store and engaged in other activities (e.g. shelving), they are often approached by customers who are looking for specific products or who want more product information. In such situations, employee reactions have an important bearing on customer satisfaction. Sales can be increased by helping customers find what they want even if it means crossing department lines and finding a sales clerk who knows the product in question if one does not know it oneself. Moreover, service attitude is important for sales. If an employee behaves in an unfriendly manner customer interest may be easily lost.
The sales clerks cannot set prices or give discounts to customers. The only way they can affect pricing is reducing the price of items that have not sold as well as expected, but even then the departmental supervisor has final authority. For most part, the prices are set centrally for all stores.
Conceptual framework
This section discusses nonlinear sales incentive plans. More specifically, we consider a plan that pays a bonus if a given quota is reached by the end of the evaluation period. The employees are paid a base wage W, and if cumulative sales at the end of the period exceed Q, they receive a bonus B 3 . Such plans are a simplified version of the plan actually used in the case firm, which had more "steps". The ideas presented here would not be modified by considering a plan with more steps, but it would introduce additional complications. Theoretical research concerning such plans is presented in Oettinger (2002) . We start by discussing how such plans affect the choice of effort when compared to time wages.
To start the analysis of the choice of effort, we consider the case of fixed hourly wages. The employees compare the marginal value of effort with the marginal cost of effort. The marginal value of effort need not be zero even though the hourly wage is independent of effort. The employee may experience other tangible benefits from effort even though the wage is fixed, for example, in terms of the esteem of co-workers or other benefits from employment (Baron and Kreps 1999 pp. 249) . In particular work group effort norms may affect the marginal benefit of effort. In Akerlof 's (1982) gift-exchange model, favorable group attitudes towards work lead to higher effort than the minimum required by the management, while the attitudes in turn may depend on perceived fairness of treatment by the firm. The treatment by the firm may refer to either wages or work rules. The idea is that the workers may reciprocate high wages or lenient work rules by higher effort (norm). Now consider the change to a nonlinear incentive plan that rewards the employees for reaching a given target during a fixed period. Now there is an additional component to the marginal value of effort, namely the change in the probability of reaching the target times the bonus attached to it. When compared to time wages, the level of effort does not decrease (other benefits of effort are likely to remain the same) and probably increases if the expected additional marginal value of effort is "high" enough. If the quota is set so high that reaching with feasible levels of effort is very unlikely, incentives are reduced since the marginal value of effort is close to zero. Symmetrically, if the targets are too low, it is almost sure that the target is reached with the prevailing level of effort, and thus marginal value of effort is low. In other words "reasonable" quotas generate higher effort than those that are too high or too low (Oyer 1995 , Oyer 1998 . Thus, whether the incentive plan leads to any higher effort than time wages depends heavily on the level of the quota. Naturally if the firm wishes to implement an incentive plan based on a quota, it will try to set the quota at a level that would bring increases in effort. We will argue below that it would be important to get the quota right from the beginning. However, estimating the correct quota may be difficult or costly, which means that the quota has to be adjusted over time.
Suppose the firm reduces the intensity of incentives, which in this case amounts to cutting B, while holding Q fixed. There will be two effects. First, as the bonus is cut, the expected marginal benefit is reduced, and accordingly we would expect the level of effort to be lowered. The effort should still be higher than in the time wage regime, unless the marginal cost increases so steeply that a corner solution is optimal. Second, if the employees perceive reductions in incentive intensity as a negative action, or unfair treatment, they may decrease the work norm. As a result, the level of effort is reduced possibly even below what prevailed during time wages 4 .
In our case, the firm also increased Q. The effect of this change is ambiguous. As seen earlier, the effect of Q on marginal value of effort is non-monotonic. The results in Oyer (2000) however suggest that it is likely the case that in equilibrium the marginal value of effort is decreasing in Q, which would mean a decreasing level of effort following the increase in Q. Akerlof 's (1982) model brings an additional effect. Again, increases in the sales target may lead to reductions in effort norm, if such change is perceived as unfair treatment 5 . Changes in Q may also signal to the employees that the firm will increase Q as a function of past performance. Such behavior on the part of the firm will mute incentives, since good performance today will make good performance in the future less likely. Thus setting the quota correctly from the beginning would be important.
4
There is a large related literature on nominal wage rigidity, which suggests that fairness and employee morale considerations are an important cause of the rigidity (e.g. Campbell and Kamlani 1997, Bewley 1999) 
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The Perils of Altering Incentive Plans: A Case Study So far we have discussed the implications of changes in the compensation plan on effort. However, incentive plans affect not only the level of effort but also the allocation of effort to different tasks. Sales incentive plans induce employees to focus their effort on sales, possibly at the expense of other goals. Thus it may direct attention to wrong tasks or lead to "gaming" the system (Holmstrom and Milgrom 1991, Baker 1992) . For example, if rewarded for sales, employees may take actions that increase sales at the expense of profits. Cutting prices boosts sales while possibly hurting profitability. Quota-based plans also create incentives that affect the timing of performance (e.g. Healy 1985 , Oyer 1998 , Courty and Marschke 2004 . Thus, to maximize their own income, employees may try to influence the timing of customer purchases, or the reporting of sales. Some of these "gaming" responses can be controlled by job design. Restricting the autonomy of employees, or the number of tasks they perform, can make it possible to provide stronger incentives on the remaining tasks. If for example, the sales agents cannot affect the pricing of their products, providing incentives on sales may not hurt profitability.
To this point the discussion has concerned a single individual. However, the plan considered in this paper is based on group performance. In this context individuals have incentives to free ride on the effort of others. However, horizontal monitoring or peer pressure may mitigate free riding (Kandel and Lazear 1992) . They argue that peer pressure is likely to be more effective in small groups and when the employees in the group are similar. Furthermore, the group rewarded by the incentive plan should be a group than can engage in mutual monitoring. For example, the employees should be in the same plant. If the employees are engaged in repeated interactions, rewarding for group performance provides both means and incentives for mutual monitoring (Che and Yoo 2001) .
To sum up the discussion so far, we predict that the introduction of the sales incentive plan will lead to higher effort and thus higher sales. The cut in intensity of incentives will likely lead to lower effort and sales. The impact may be large if the effort norm is affected. The impact of the sales incentive plan on profitability depends on job design. The plan may lead the employees to take actions that increase sales at the expense of profitability if they have sufficient authority to do so. Restricting their autonomy for example with respect to pricing reduces these distortions. Next we describe the data and present a descriptive analysis.
Data and descriptive analysis
The data cover all 53 establishments in the case firm that were operating during 2004-2007 6 . Of these 53 establishments, 49 were observed for the whole period, while the remaining four started operations during the observation period. No establishments closed during [2004] [2005] [2006] [2007] . Our data consists of 54 monthly observations (2004:4to 2008:9) . Thus we have two years of data before the sales incentive plan, and 7 quarters after the initial plan was introduced and two quarters after the change in the plan.
We begin by presenting a figure where we have classified the performance for each establishment in each quarter according to the sales incentive system presented in Table 1 . We are able to do this since we have information on the targets for the whole period. Figure 2 that before the sales incentive plan took place almost 90 per cent of the observation fell in the first category, that is, the sales target was exceeded at most by 1 per cent. This suggests that the employees were targeting the sales target, or aimed a little below it. The picture is quite different after the introduction of the incentive plan. A little over 40 per cent of the observations fall to the first category and the rest are quite evenly distributed to the other categories. Again, a dramatic shift occurs after the change in the incentive plan. There is a substantial drop in performance, and roughly speaking it seems that performance reverts back to the same level where it was before the introduction of the incentive plan in the first place. To look at the timing of changes in performance we plot the average deviation of sales from sales targets over time in Figure 3 7 . The first vertical line in the figure indicates the start of the incentive pay regime and the second vertical line indicates the date when the rules of the incentive plan were changed. It is seen from the figure that on average the establishments missed the targets in the time wage regime. However, when the incentive plan was introduced, the picture changes: Now months where the average is negative are less common and in fact the sales target is exceeded on average. The worst month during the initial incentive pay regime is the last one, i.e. March 2008, which might reflect the large increase in targets evident from Figure  1 8 . There is again a change in the figure when the incentive plan was modified. After this point Using weighted means (by sales) or median produces almost identical graph.
It is seen from

8
This point will become evident in the econometric analysis.
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The Perils of Altering Incentive Plans: A Case Study the sales target is again missed on average in each month. Overall, the main message from Figure 3 is similar to that of Figure 2 : the time wage regime and the incentive pay regime after the change in the rules are quite similar in terms of performance, while the initial incentive pay plan stands out with a notably better performance.
Estimation
Next we move beyond these descriptive figures and discuss the regression results. The regression we estimate is
The dependent variable y it for store i at date t is either 1) log (real) sales (S it ), 2) log where T it is the store's sales target, or 3) and indicator variable that equals unity if a profit target is exceeded and zero otherwise 9 . The vector x it includes log hours worked and log retail space 10 , t t accounts for time effects (differs in different specifications), si 1it equals unity during the initial sales incentive plan and zero otherwise, si 2it equals unity during the modified sales incentive plan and zero otherwise, v i is the store effect, and e it is an error term. We allow 9
The rationale for using this formulation in the analysis of profitability is explained below.
10
The core input measures we use are quite traditional see e.g. (Reardon et al. 1996) The key parameters of interest are g 1 and g 2 , which shows the impact of the sales incentive plan on performance. Identification of the parameters is based on a before and after comparison as all units adopt and change the plan simultaneously.
The key threat to internal validity is that any unobserved changes between the periods are attributed to the sales incentive scheme. In other words, how can we make sure we are not attributing the impact of some other changes to the changes in the compensation system? There are many potential changes that could take place concurrently with the changes in compensation system. First, there could be common performance shocks, for example due to a business cycle, changes in competitive pressure in the industry, or other changes taking place at the chain level. We control for industry-level business cycle effects by including an industry-level (retail department stores) sales value index as a control variable. Changes concerning the group are controlled for by the inclusion of year dummies.
Second, the measurement of dependent or independent variables could change over time. This is not a concern in this case, for most of the variables, since their measurement is unchanged during the period of observation. Profits however, are an exception. In late 2005 following the introduction of new information systems in [2004] [2005] there are large swings in sales margin that also result in large swings in profits as we measured here. In some months in 2005, the target for sales margin is missed on average by over 40 per cent. This same phenomenon is seen also later. The sales margin can be low if either there were large discounts or if due, for example, to changes in accounting lead to changes in the valuation of the stock. We have no reliable information on what is driving these swings in the sales margin. For this reason we focus on estimating the probability of exceeding the profit target 11 . This weighs down the extreme observations and thus helps with the measurement error. Third, the observed units could change. However, in our case the units are the same for the period of observation, so this is not a concern.
Since accounting for time effects can affect the estimates, we proceed in the following way. The baseline regression includes no controls for time effects. First we add month dummies to capture seasonality. After this we add year dummies and last we include an industry level sales value index as an additional covariate. The year dummies should pick up annual shocks that are common to the establishments of this chain while the industry level index captures wider business cycle effects. This way one can transparently see how accounting for different time effects affects the estimates.
Results
Table 2 looks at the impact of the sales incentive plan on sales. The first column gives the baseline results that do not control for any time effects. The estimates show a 9 per cent increase in sales following the introduction of the sales incentive plan. However, after the rules are changed, sales fall back to the same level they were in the time wage regime. The second column adds month dummies, which changes the results somewhat. The impact of the introduc-
11
The profit target is set similarly to the sales target.
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The Table 2 The impact of the incentive plan on sales Notes: a) Coefficients are reported in the table and t-statistics in brackets. b) Significance of the variables is indicated as follows: * significant at 10%; ** significant at 5%; *** significant at 1%. c )The t-statistics are robust to heteroscedasticity and autocorrelation within each establishment. d) R-squared is the unadjusted within R-squared.
tion of the plan is reduced to 5.5 per cent and the impact of the change in the rules falls to -3.5 per cent. In other words, performance in terms of sales drops even below the level in the time wage regime. Adding year dummies and industry-wide sales value index changes the picture only a little. The conclusion from this analysis is that the introduction of the plan increased sales by around 5 per cent while changing the rules lead sales to drop below the level they were during the time wage regime. These results are consistent with changes in the rules of the incentive plan affecting the effort norm. Otherwise it is hard to see how sales would fall so dramatically after the introduction of the modified incentive plan.
In Table 3 , the same set of regressions are presented using log(sales/target) as the dependent variable. Here the baseline figures show a 9.5 percentage points increase in the dependent variable following the introduction of the sales incentive plan and a 2.4 per cent decrease compared to the time wage regime after change in the rules of the plan. Adding month dummies in column two renders the negative effect following the rule change statistically insignificant.
The year dummies in column three changes the picture notably. Now it seems that the drop in performance following the rule change is not that large and that performance would exceed that of the time wage regime. Why does the inclusion of year dummies change the results, especially when we do not see this happening in Table 2 ? The difference between Table 2 and  Table 3 is that the latter considers sales in relation to the target. Thus the difference has to depend on the evolution of the targets. Looking at the coefficients of the year dummies reveals that 2008 has a large negative coefficient, which is due to the notable increases in sales targets. The sales incentive plan was in fact made weaker by this change, since meeting the targets became much more difficult. Thus it can be argued that first increasing the targets and following this with cutting the incentive intensity lead to deterioration in performance.
In fact, as shown in the robustness checks in the Appendix, the large increase in targets in March 2008 is driving the coefficients on the Modified incentive plan and the dummy for 2008. Adding a dummy for this month decreases the coefficient on Modified incentive plan notably and makes it insignificant. The fact that we observe only six months after the modification of the incentive plan makes it difficult to differentiate year effects from month effects. The last column adds the industry-wide sales value index with little impact on the results. The results in Table 2 and Table 3 are robust to replacing the year dummies with a linear time trend (shown in the Appendix). Table 4 looks at the probability of exceeding a profit target using a linear probability model and the same strategy as the previous tables. The baseline results show a 9 per cent increase in probability of exceeding the profit target following the introduction of the sales incentive plan, while this boost to profits is lost after changing the rules of the plan. Adding month dummies increases the change in profits somewhat but does not change the conclusion. In column 3 we see that introducing the year dummies increases the initial change even further. However, the qualitative conclusion is the same: profit targets were more likely exceeded during the initial incentive plan compared to the other pay regimes 12 . The results concerning profitability de-
12
The large coefficients on log hours and log space are due to the inclusion of establishment effects. Without the establishment effects the coefficients would not be significantly different from zero, while other coefficients would remain unchanged. The large coefficients then mean that if for example an establishment would suddenly grow larger (after the targets were set) it would exceed the profit target more easily. This might happen if, for example, after setting the target it would be decided that an establishment would Table 3 The impact of the incentive plan on sales in relation to sales target Notes: a) Coefficients are reported in the table and t-statistics in brackets. b) Significance of the variables is indicated as follows: * significant at 10%; ** significant at 5%; *** significant at 1%. c )The t-statistics are robust to heteroscedasticity and autocorrelation within each establishment. d) R-squared is the unadjusted within R-squared. Table 4 The impact of the incentive plan on exceeding profit target Notes: a) Coefficients from a linear probability model are reported in the table and t-statistics in brackets. b) Significance of the variables is indicated as follows: * significant at 10%; ** significant at 5%; *** significant at 1%. c)The t-statistics are robust to heteroscedasticity and autocorrelation within each establishment. d) R-squared is the unadjusted within R-squared.
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The Perils of Altering Incentive Plans: A Case Study pend on the specification of time effects, as shown in the Appendix, replacing year dummies with a linear time trend changes the results: while it still is the case that the introduction of the sales incentive plan increased profitability, the change in the plan did not lead to a marked decrease in profitability. However, we prefer the specification with year dummies, since they are likely to capture unobserved changes over time better than a simple linear trend.
The impact on profitability can also be assessed similarly to Lazear (2000) . Sales increased by roughly 5 per cent, and from Figure 2 it is seen that the average incentive payment is in the range of 5 per cent of base wage and that this is received approximately 50 per cent of the time.
Given that labor costs are on average about 10 per cent of sales, it is clear that the initial incentive plan was profitable if there was not behavior such as in Freeman and Kleiner (2005) , where the employees were wasting materials in the piece-rate regime. It is hard to imagine what such behavior would be in this case firm, since the employees cannot affect pricing, a natural candidate to manipulate if rewarded for sales. Thus this kind of calculation suggests that the system initially increased profits. Furthermore, similar logic suggests that the drop in the sales following the modification of the incentive plan lead to decrease in profits. After all, sales fell while labor costs did not change compared to the time wage regime.
The impact of the plan on sales in this firm is smaller than the productivity effects found in studies focusing on piece-rates. Notably in Lazear (2000) and Shearer (2004) the effects are very large, several tens of per cents. This is natural given that the plan considered here is a group plan, not an individual plan. Another feature of the plan considered here is that the incentive plan is quite low-powered. For example in Banker et al. (1996) , a similar setting to ours, the incentive pay is around 20 per cent of base pay, whereas here it is notably lower. Concerning the effect of the incentive plan, Banker et al. (1996) find that the incentive plan for individuals increased sales by around 10 per cent, around twice the effect found here. There are other examples of low-powered incentives producing a large effect, for example the studies by Knez and Simester (2001) and Lavy (2002) . For instance, in Knez and Simester (2001) study the bonus awarded to employees is 65$ for each month where on-time targets are met. Although their paper does not give information on the average monthly pay of the workers, surely this amount is less than 10 per cent of their monthly income. Even quite low-powered incentive plans may have notable effects at the firm level.
Conclusion
This paper studies a retail chain of 53 establishments that changed its compensation plan for sales clerks from fixed hourly wages to an incentive pay plan based on exceeding a sales target. The intensity of incentives was significantly reduced after two years and the sales targets were increased before the cut in incentive intensity.
The results show that the plan was initially a success, increasing sales by over 5 per cent and also increasing the probability of exceeding a profit target, but that after the management reduced incentive intensity and increased the targets the plan lost its power. Moreover, the estimates show that performance in terms of sales fell below the level that prevailed during time wages. After the end of our observation period the firm discontinued the incentive plan since be renovated (usually the store remains open, but with reduced sales space).
the plan was practically redundant. Few establishments met the targets and consequently incentive payments were rare.
These results are in line with the theory of effort determination offered by Akerlof (1982) . It seems likely that the firm's decision to cut incentive intensity and increase the targets led to a large reduction in the effort norm. Large increase in the targets also may have signaled to the employees that management will increase the targets based on past performance. This ratcheting up of the targets also reduces effort incentives. Thus in this case the experimentation with the incentive plan was costly to the firm. The more general lesson is that changing a wellworking incentive plan is risky.
The results are based on a before-after comparison, so other changes taking place concurrently with the changes in the compensation system are a potential threat to internal validity. The regressions control for industry wide business cycle effects, as well as year effects. Moreover, graphical analysis shows that changes in performance in terms of exceeding the sales target coincide with the changes in the compensation system. Although it can never be ruled out that the same unobserved factor could be behind the results, it would be a remarkable coincidence that its timing would match the timing of the two changes in the compensation system. Table A1 Summary statistics 
